Microglial tissue plasminogen activator (tPA) triggers neuronal apoptosis in vitro.
Several CNS disorders feature microglial activation. Microglia are known to have both restorative and cytotoxic capabilities. Neuronal apoptosis has been noted after an acute insult such as ischemia. Microglia may participate in this event. We previously showed that conditioned medium (CM) harvested from peritoneal macrophages or from activated microglia triggered apoptosis in rat hippocampal neurons in culture. We wished to characterize the factor responsible for triggering neuronal death. Quiescent microglia produced CM that did not disrupt hippocampal neurons. Lipopolysaccharide-activated microglia produced CM which resulted in neuronal death. This effect was blocked by plasminogen activator inhibitor-1, by tPA STOP, and by co-incubation with tPA antibody. Recombinant human tPA exaggerated the neurotoxic effects of microglial CM, while tPA alone was toxic only at very high concentrations. This in vitro system, which probably excludes any significant impact of microglial free radicals, suggests that microglial tPA may contribute significantly to hippocampal neuronal death.